Specific deprotonation reactions of the pyrimidine radical cation resulting from the menadione mediated photosensitization of 2'-deoxycytidine.
Menadione(2-methyl-1,4-naphthoquinone) was shown to sensitize 2'-deoxycytidine to near ultraviolet light according to two main mechanisms. Reaction of a water molecule with the initially photo-induced pyrimidine radical cation and subsequent addition of molecular oxygen leads to the preponderant formation of the four cis and trans diastereoisomers of 5,6-dihydroxy-5,6-dihydro-2'-deoxyuridine. Pyrimidine ring opening and rearrangement products are also generated through the intermediate 6-hydroxy-5,6-dihydro-2'-deoxyurid-5-yl radical. The competitive deprotonation reaction of the radical cation is likely to involve two sites. Loss of an amino group proton is the likely initial event to explain the formation of 2'-deoxyuridine which is resistant to further photooxidation. The second deprotonation reaction involves the osidic carbon C(1'). The resulting radical will further react with oxygen leading to the release of free cytosine with concomitant formation of 2-deoxy-D-ribono-1,4-lactone. This reaction which is not prevented by hydroxyl radical scavengers constitutes to our knowledge the first example of a pyrimidine radical which is able to initiate selective intramolecular reaction at position 1 within the sugar moiety.